ナガレ ノ フユウ スナ ユソウ ノウリョク by 志村  博康
山形大学紀要(農学)第3巻，第2号.昭和35年2月
Bul. of the Yamagata Univ.， Agr. Sci Vol. 3， No. 2. Feb. 1960 
The Capacity of Transporting Suspended Sediment of a Flow 
Hiroya'3u SHIMURA 
(Laboratory of Agricultural Engineering， Faculty of Agriculture， Yamagata University) 
Received Sept. 30th， 1959 
Introduction 
1 
How much suspended sediment is a flow capable of transporting? This has 
been the important problem which should be settled by hydraulic engineers. 
The direction of the theoretical settlement of this problem was indicated by the 
present author in his previous investigation.l 
That is， the density gradient which is formed by suspended sediment in the 
flow reduces the turbulent eddies. The reduction of the eddies affects the turbulent 
energy balance. Therefore， there is a limit of the range which allows the continua-
tion of the turbulent energy balance underthe formation of the density gradient. lf 
over the limit， the turbulence tums todecay， and then， the suspended sediment 
tums to decrease. The limit represents the limit of suspension of sediment， inother 
words， the capacity of transporting suspended sediment of the flow. 
From this point of view， we introduced this capacity theoretically. 
1n this paper， we will develop the result in the direction of practice and compare 
with the exp巴rimentaldata. 
Inducement of the caoacity 
1ntroduced in the previous paper， the limit concentration of suspended sediment 
near the bed is 
2弓~T .j 
mbl=Cr・一一ーと工竺ー ・・・一一一-一一-一- ………………-…ー (1)(ρsーρ。)νgVs
Cr=2Cc:jb， c=νjV*).o・ー...…ー …… .. …-…....一一……ー (2)
where mb concentration of suspended sediment near the bed (volume ratio) 
mbl limit concentration of the above 
ρ。 density01 clear water 
ρs : density of sands 
βmean density of fluid containing suspend巴dsediment 
V * frictional velocity 
Vs : faJling velocity of sand particles 
lJ kinematic viscosity 
g gravitational acceleration 
ん diameterof the smallest eddies of clear water flow 
c， b constant 
The proportional coe伍cientCr c0ntains ì. c• This is not always practicable. We 
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consider another expression of ~ which does not contain Ao・
In case of clear water ftow which does not contain suspended sediment， the 
turbulent energy balance in constant stress layer (near the bed) is 
V"，3 ハー V"，2 
αρう"'--ßp!;~三一=0 … ……………・….・H ・.……・H ・H ・-….(3)
LQ (1.0 
where Lo: mean diameter of the eddies 
α， s constant 
Consequently ~ .(示工)= (訪工r
From (2) and (4)， we obtain 
~ = (す)刊誌J
In 仕leftow of high Reynolds number， We may put Lo=rh……・・・(6)
where h: depth of ftow 
r constant 
The ~ =r' • Re-2.....…………-・…………...・H ・H ・H ・-・………..・ H ・.(7)
r' = (す)~ V*h Re=一一・・…・一……….・H ・-…………-…・(8)ν 
From (1)， (2)， (7)， and (8)， we obtain 
2Cr' (V*h ¥-}βV*4 
1=一一 ・{一一一)・ 一………………...・H ・.(9)
¥ν/ (ρs-Po)νgVs 
βV* V*2 (V*h¥玄or mb1 =Cr'・一一一一 ・ 一一一・一一一 ・(~ ) ……一一...・H ・-…・(10)
psー ρ。 Vs gh¥レ/
where Cr' constant=2cy'/b 
This formula is practicable. 
Comparision with the experimental data 
We compare (10) formula with Ismail's experimental data which are just on 
our hand. 
In Ismail's experimental data， there are mean concentration data， but not the 
concentration near the bed which we have need of. So. we must ca1culate the latter 
from the former. 
The concentration distribution in Ismail's experiment is represented approxima. 




h in his experiment， the length from the bed to the maximum 
velocity point 
y : length from the bed 
m concentration at y 
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z can be given from his data 
From (11) 
H r- h zH¥ 百一士一/m dy=mb ・JL.(1-e-r)…一一.............…(12)H Jo----J ZH¥/ 
紅ロleanconcentration 
H : Height of his channel 
From (L2)， we can ca1culate the concentration near the bed. 
The runs in which the perfect data exist and we can calculate the bed concen-
tration are 61， 65， 66， 67， 69， 70， 71， 72， 73， 74， 75， 76， 77， 78， 79， 81， 82， 105， 107， 
110， 111， 112， 114， 115， 116， 117， 120， 121 and 122. 
The runs in which the concentration can be supposed to be limit are 69， 73， 
74， 79， 107， 111， 112， 115， 116， 117， 120， 121 and 122. 
The runs in which the concentration can be supposed to be near-limit are 65， 
70， 75 and 81. 
The rest can be supposed to be non-limit. (See Fig. 10 in Ismail's paper) 
The results of the calculation are in Fig. 1. 
Longitudinal axis is the concentration mt:， and transverse axis is the parameter 
βV本 V*e (V*h¥き
一 一 一一一一 目
ρs一ρ。 Vs gh¥ν/ 
The limit concentration points and the near-limit concentration points stand 
nearly in a line except near the original point. 
Near the original point， Reynolds number is low. Therefore， the relation of (7) 




Fig. 1. The concentration of suspended 
sediment near the bed 
• ~~it concentratlOn 
c) ~:~:=~~!~~ concentratlOn 










βV本 V*2 (V*h¥E 







The capacity of transporting suspended sediment of a flow was introduced 
theoretically. 
This was compared with Ismail's experimental data. 
The result seems to be satisfied in the domain of high Reynolds number. ， ? ?，?
•• 
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重
摘 要
流れの浮 遊 砂 輸 送能力
志、 村博 康
(山形大学農学部農業工学教室)
筆者は，先に，密度勾置の苦しれに対する効果を明かにし， それよ り，浮遊砂により密度
勾配が形成された場合に於いて， 流れが浮遊させ得る砂粒操度の範囲を理論的に誘導した.
そこで求められた理論式はまだ充分に実用的でない係数を含んでいた.ここではそれを
解決し，新たな関係式を誘導した.
次に，その式を Ismailの実験値と比較した.結果は高い Reynolds数の領域に対しほ
ぼ満足すべきも のであった.
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